Reinstatement of punishment-suppressed opioid self-administration in rats: an alternative model of relapse to drug abuse.
Animal models of relapse to drug abuse typically assess the ability of various manipulations to reinstate responding that has ceased due to non-reinforcement (extinction). However, there is a lack of information concerning the reinstatement of responding that has ceased for reasons other than extinction. This study examined the ability of response-independent reinforcer delivery (priming) to reinstate food- or drug-reinforced responding that had been suppressed by response-contingent footshock (punishment). Nose-poke responding by separate groups of rats was reinforced with food (45 mg/delivery) or intravenous remifentanil (4 micro g/kg per infusion), a short-acting micro -opioid agonist. After either 3 or 27 days of training (with 100 reinforcers/day), a punishment contingency was introduced that rapidly suppressed responding. Then, the punishment contingency was discontinued, and half the rats received priming. Priming by non-contingent delivery of food or remifentanil significantly reduced the number of sessions required for responding to resume. There were no significant differences in this effect between short-term and long-term training or between food- and drug-trained groups. Self-administration responding that has been suppressed by punishment can be reinstated by priming, and it can eventually resume even without priming. Under the conditions studied here, priming after punishment had effects qualitatively similar to those typically seen after extinction. This punishment/reinstatement procedure may be useful for comparing the effects of other manipulations known to affect behavior in the extinction/reinstatement model of relapse.